it plays an important role in radar remote sensing. With a polarimetric SAR, we can obtain much more information than conventional SAR systems (i.e., single polarized SAR systems) [1] . Up to now, various airborne and spaceborne polarimetric SAR systems have been developed, such as AirSAR, PI-SAR-1/2, E/F-SAR, CV-580 SAR, SIR-C/X-SAR, ALOS-PALSAR1/2, Radarsat-2, TerraSAR-X, and TanDEM-X. They have measured a huge mass of fully polarimetric data. Now polarimetric SAR has many applications in many fields, including agriculture (crop classification, soil moisture extraction, and crop assessment), oceanography (surface currents and wind field retrieval), forestry (forest monitoring, classification, and tree height estimation), disaster monitoring (oil spill detection, disaster assessment), and military (ship detection, target recognition/classification).
After calibration of the polarimetric SAR and image speckle filtering, feature extraction is the key step for target detection and target classification. Some important features were introduced, such as the polarization ratio and the polarization entropy [2] . An important approach to feature extraction is target decomposition. It is to decompose a scattering matrix or a covariance matrix to the linear combinations of some special typical scattering, such as the single bounce scattering, the double bounce scattering, and the volume scattering. The important decomposition includes [6] , and CameronRais decomposition [7] . However, it is impossible to find a matrix to describe various volume scattering. So we still need to improve the volume scattering model in this approach. Another attempt to extract features is to use similarity between two matrices [8] . This method is independent of target decomposition and it can also be used to extract the features on the single bounce scattering, the double bounce scattering, and so on.
With target features, we can classify different kinds of targets/land covers. A lot of investigations have been made, for example, the complex Wishart distribution based method [9] , target decomposition based methods [2] [3] [4] [5] [6] [7] , multifrequency SAR data fusion based methods, and quantitative comparison of classification capability of fully polarimetric versus dualand single-polarization SAR [10] .
Damage monitoring is an important topic in remote sensing [11] . In this special issue, a paper is to investigate the temporal behavior of geometrical structural change of cropland affected by four different types of damages. The authors used a lot of polarimetric SAR data and optical time series data and made a lot of investigations.
Parameter estimation is another important topic in polarimetric SAR applications. Up to now, many investigations 2 Journal of Sensors have been made in soil moisture extraction and tree height estimation. Cloude and Papathanassiou [12] made significant contribution to applications of polarimetric-interferometric SAR, especially to estimation of tree height. In this special issue, a paper is to investigate the impact of topography and tidal height by ALOS-1 measurements on HH and HV for estimating above ground biomass of mangrove forest in Indonesia. Another paper is to retrieve the depth of subsurface brine layer in Lop Nur by copolarized phase difference of surface scattering. From both papers, readers will find the potential ability of polarimetric SAR in quantitative remote sensing.
Compact polarimetric SAR is a special dual polarized SAR system. Comparing a polarimetric SAR system, compact polarimetric SAR has some advantages in pulse repeat frequency and width of surveying although it has some disadvantages. In this special issue, two papers are on the applications of compact polarimetric SAR. Readers will find that compact polarimetric SAR can be used for oil spill detection and classification.
"We are very fortunate to be at the doorstep of the golden age for developing polarimetric SAR applications. " We will find more applications in the near future.
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